Survival and regeneration of neurons of the supraoptic nucleus following surgical transection of neurohypophysial axons depend on the existence of collateral projections of these neurons to the dorsolateral hypothalamus.
The aim of the present study was to compare the postlesional responses of vasopressin-producing (VP) and oxytocin-producing (OT) neurons of the supraoptic nucleus (SON) to transection of neurohypophysial axons. At different times after sectioning the median eminence of adult rats, immunocytochemical staining of both types of neuronal cell bodies and axons indicated that: (1) the number of OT neurons detected within the SON was only slightly decreased as compared with controls (-20%), whereas the number of VP neurons was severely decreased (-60%); and (2) the large majority of axonal sprouts that regenerated into the external layer of the median eminence were OT neurohypophysial axons. The injection of a retrograde tracer into various areas surrounding the SON further showed that numerous SON neurons could be retrogradely labeled when the injection was centered in the lateral hypothalamus dorsal to the SON. The immunocytochemical identification of these retrogradely labeled neurons demonstrated that most of them were OT neurons. When animals were subjected to median eminence transection and to a unilateral surgical cut placed in the lateral hypothalamus above the SON, the survival of both OT and VP neurons was dramatically reduced in the SON ipsilateral to the hypothalamic lesion, as compared to the contralateral SON. Taken together, these data indicate that OT (and to a lesser extent VP) neurons of the SON display collateral projections towards the lateral hypothalamus that protect them from retrograde degeneration following the lesion of their neurohypophysial projections.